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A method of fabricating a nitride-based 
semiconductor device capable of reducing contact 
resistance between a nitrogen face of a nitride- 
based semiconductor substrate or the like and an 
electrode is provided. This method of fabricating a 
nitride-based semiconductor device comprises 
steps of etching the back surface of a first 
semiconductor layer consisting of either an n-type 
nitride-based semiconductor layer or a nitride-based 
semiconductor substrate having a wurtzite structure 
and thereafter forming an n-side electrode on the 
etched back surface of the first semiconductor layer. 
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f«J m & 



m/2M 



1. — *HL-ffc**+-^/L^*Jit**, -eJL^": 

5 ^A^jp 1 +^>£tf#*iit^*'f±tfx#, 

fit^^.Jiiii^*kit^H 1 ^4Mttf1f*Ji#An*i*,#UttX#. 

3. l flj-ifctt**, ##£Mt-f , flfi*j£*kx*fete^-3.*4*fc l 4- 

*^A^nr«^x^. 

10 4. dMx.#]*4l 3 /sfraLttar*, *#*E4tf" , ^riii^iCx^^ Cl 2 n> BC1 3 ^. 

5. 4 mi!Ltfi7r&, 1S #i£^iU&4kX#+ BCl 3 *l#i*|--F 
CI, ^.*M$ft±Hs£. 30%^Xx 70%H4T. 

6. dMsttfMMt 3 0riifi$55r&, *#*Mt-f , ^i&^^te + ^te^yl^teBf 

15 7. dM*.*'MMi 1 J?fi£#:3r$£, *#*E-£-f , afi£*4*X# 1 *-f-4M& 
j£JMT&*t«x#. 

9. *4*.#'J*# 1 /3fi£tt;8rS£, /5fri£*4*x# feteifr* 1 -f^^ 
20 1g b & atte # 1 nm X . 

10. dMM'J** 1 ^W**, ##*Mfe-f , 1 *-f-*Mt&tefcifc£| GaNs 
BN, A1N, InN^TiN +64 J.^— ft#¥rftM nQ^to&*^J&n*^tofr 

11. WJI-^iM^^, -f, »riin#]t*i^Al£ 
25 12. 1 /ftaLttzrSfc, Jt#4^frf-. 

13. *#4Mt-f, ^^n*]Wi^4Lt, 

+ #X#. 

30 14. 13 0fi£tf , n «fc*Ltf X#4U!r, i£ 

Ha**^j|5 1 +^#£tf#«it#jufc*t«tfx#. 

15. i Witt**, -ft#4iM5E.-f , 3L&1*xft&% l 



2 



03108827. 9 



U M 31 * 1* 112/231 



5 18. *»*L*I**. 16 0ra£#33r*, *#*Mt-f, ^j£»A***-M-*J. 1201Ctf* 

19. —^#.^^4^^^*)^*. •eW: 

20. — #tA-fc#*+*4M.'f ! h tfl^Ti^M: 

>N$Att# i *$x*. 

15 21. — ***L4fc4&*+-9^/l#, t&t&^*rt£fttinM^t&&*-%- J frM:-fa 

+ -HMMt >N*Att# l +^A^«j|t l ^-^MtWft&xm 
M n #J #r i£ n #1**14 # 1 -¥-%-<fcM:Z-ffl ¥}4k» & FJ.£ 0.05 Qcm 2 ^T. 

22. -kaM\&& 21 /3fi£#/L<ff, *#^t-f , #T&£ 1 +-?-*>6^4 n««fc*L 

20 23. *mM>J£-#.21 fitit^^t'fr, *#JMtf", /frit* 1 -f-S-frA^^ n «*.*t 

l x 10W 2 ^T. 

25. *»*L*J**. 21 «tifctf/t<f*, 1 

25 GaN. BNv A1N> InN v^>SLTiN ^###)A#*/f£4i3& ^-^A^AiM* $ 

26. 21 t/T&tfTLft, g-ftte&T , m& n *jt*Lfc^ Al JBL 

27. dM*.#J*#- 21 tfmtjTtft, f%tiL&ilto&*-&Ljbft-JL&Al 
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5 M^MM 

#L-t#&ft4fc*b $ * -S-fMtBt, * f- J££;S4M£^ft^#*^>ft4L|B] tf) 

B 7 jt/fl n ^ GaN ft4fc#> & -f 4 t ^JiUtiL#^*fl» ® . 

7, &Mim&fo&&^fr'&&Kftm>)£t^?>* , 2) T n 52 GaN & 
& 101 JiA##ft4fc4*#-f-*-4Mt (102-110) IUfc4fc -¥■-#•#■>& 

( 102-110 ) *f4ter*#jfett n 51! GaN ^4SL 1 #J Ga © C( HKLM ) ffi: M 4. 

20 .tf-^U -LA-Jfe. j^*h fc-$r%tf4$*n£fttf) n 5! GaN 101 tfft* ( ( HKL- 

M ) M &SL*£4£ ) 4£ 1f # A , n 51 GaN JjfeL 101 1?&_L1fZ& t n #J 

*,*L 112. Ti6ifto^«^ft^*^^*it>L'frW*Jiiit;. 

7 /it*, 300pm~500pm <ft n S GaN J-*L 101 # Ji4l* ( Ga & ) 

_t, MOCVD 'A i&M,%fc\fafcfc& ) ^ifc^A^T-ft-A: 3 n m ttfj 

25 * n 32 GaN ttM n S!>g 102, lOnm ¥j & n S! In 0 . 05 Gao. 05 N mM^M: 

103, >f-^400nm Alo^Gao^N^J^d^ nS!^./g- 104, Jf-i*; 70nm ^ & n 

3! GaN ^Atfifc-^yg- 105, MQW ( Multiple QuantumWell:^ i^Kfr ) *##J 

MQW J^teA 106, 200nm # & p 52 Al 02 Gao 8 N faM p QM: 107, 

70nm & p 52 GaN p 2! ;&-§«->§• 108, /f-# 400nm S^*pS! Alo.05Gao.95N 

30 ftM p S^.yir 109, lOOnm 6^ x±7 p ^ GaN p 52 110. 

£ p ^4£fikM 110 _t&tf7jL##JtE*M*j& p 4U*,*L ill. Wife n 5H 
GaN %3fc 101 t * , ftnf! GaN £4*1 101 itf'jM,^.^ ( 100 p.m ) Jg" , £ n 52 
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GaN $M 101 ( &£) ) _M*A n *i*.#L 112. , n U GaN Jfcjfc 101 

^.Jr 102-110, #/L#^$, #A*4*L*i*tf . &jth&A® 7 /^#^i#&/ffc4& 

&m 7 «:&A$fc4fc4fc#+-^*jfc>L^ + . @^n§! GaN ^jfcSL 101 6*; 

GaN JjlSLUrflj^EiaA, *jfc^#*L#^^»^iSL***i««. it*^" 

0 ^#^/>^/>^L 2002-26438 -ft. 
ial, ^ _ti£ 9 ^Ht-^^K. 2002-26438 + ;?r&-*j- n 3! GaN 

10 #^i4#*L^J-Bt, nS!GaNjMSLl!r*»5£^/ t iiS^. X#ft«_, £ 

n 3!! GaN fiii^i^f t^^MPl n 3! GaN J-il 

A"f n ^ GaN JjfeHSf* ( ) # n #J<fe*2UL/B] #4M*<fel»*f *». 

B^n^ GaN£jfcIld&£:$##t/ffc, fe-^Af" n $! GaN J- 

*LHf» (*Ltf) 6^ n'IW*,*L4ir«J^*Jtt*,ia^*»il— l-IS. 

15 

^« % FJL tf> Hffc4fr $ -f -H^t/ff M ikzr & . 
20 it 

#l*$4Mk *, PJL ft JU« $ . 

25 + >H5A#* l +*^A1!P«itfr**k^i**'MU&4t*4*3±^* i -f-H*- 
iffiiMn #J **L W X^ . 

*&Jk&.%Mfo % -f ^HMM*. + 60 ^ A # l -f -fH£>& t * aMf**k , ' T l£ 
Hi Mi, l -f^^M^ n-W*,*L*^*/l**,ia. JMM*3WMB*b, it 
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it, 50%VL±.tfjHt&. 1 ft VLT, H# 

4Uii£fe^i( 1 *4*x##38r*+, ^£,*4*x#jMf-feteBJ Cl 2 ^ BC1 3 
1 5 ^i&lf-f j* #J X^ . it# , T g. £ ft # 1 -f 1f do # -f- iE-fck , I5] Ht 
#;>'1Pdji£^tf£#.4feP&. ^E.*-f-^*tki/ft, BC1 3 ^xt-f Cl 2 *l*M3fc± 
tt§L-ft& 30%^ Ji 70%vXT. BCI3 Cl 2 *t*$3fc*Hi&ffl e^gMi^-sT 

^_ti£^*t. *4*x#**j-fete#j|5 1 -f-5-*.>R1jr»*4*A«t*^x^. it 
4Uii£3r*+, ^^An#J4*L^X^iu&, fc*fi£;ir&*tSX#. i£#, -»r 

&±UL7r&^, % 1 -f-H^-sT&te&i&g) GaN, BN. A1N> InN ^> TiN # 
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Vt. W Jg4/12JT 



^Jiii^t. £#i&n#J&Mx^lif, 1 
/g-ft,®**^-^^ IL. tiLfa 4 ®:^ &}£-'}- — n\W£-%L%-t>*i^ft. i£#> 

# 1 -^^^^ n#J^*L4L)^^)li^riL. ^blfJiLT, n -W*,*L^ X#4l 

It, i£^T^iL«t«.«.*h«^ 1 *-?"lMH!r**$X/f. iti±*tt* 1 

^Jii&^&t, £>&*kX#4LTl&\ 1 -f HP £ 

io at#nrft^*^4f«.T. -tLT^iti±^^6^*^kx^, i -f a? # 

-f- M <hi , # $ KH& ID flf J- rft 7 s 4. 6t Hf & it # <ft „1, F6 . 

fa&m. jfcst, sE^at'fckx^jELif-fe^iitii^.. koh ^ k 2 so 8 ttf£-iy— ft 
T*&fTaM*ttx*. T^ttaLSL*.* J.*£a*tt*^^ 10 

^>&6^iL*i£-ff^^at'f*^x^^^^.*tti±^^ l ^MAfii:fin#]* 
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Vt. W Jg5/12JT 



^3ML. "T^i^'J^ 1 n^W«.*L4lfiI^*Jtt*.|!i.. 4*1. 

10 fa&lfr&XtyM n 'M4*l4$-f fe.|±, *j-f n _tttf 

15 ^A%.^^^^^A.% i ^%^^^mi—^^M% 1 -f^H^^£ 
0.050cm 2 ^T. 

£_ti£j£ 4 ft &fc*b * +4-*-^ t . # n 44 ^ 1 -f -**MMLl*l ^ 

i£*tf*^&#$MUMf£ 1 x lO'W 3 #_L. -Ti5t&.£AW$S| n 

25 1 x 10 9 cnV 2 ^T. a£#, ^U&'yg, 1 -f -Hlvgr^Js n fljfc 

30 GaN . BN » A1N . InN K* TiN t ¥j J. ^ — <ft IUb.# £ ifwfUfc 
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5 m i A^^n^^t^^^^^^Mit^—^^^^m. 

m 4 AS 3 /5fr^x# #ifc*Jttf B. 
10 S 6 4.at4. RIE **kii^&4fc***B . 

1 5 ® i - m 5 , ijtm # $ ^-^^mJut^-Mut x* — # 

&^%&7?^, ft -W*» E) *#if4Hfv&#. 2000-44400 ^it&tfTT 
WjAMW^^^I.^ n m GaN 1 . ^ HVPE GaAs 

&iSL (Sti^iJj ) X^/3U?-^ 120-400|am n 32 GaN $?Js, 

X GaAs 4MSL, #*J S 1 #M*# n 3! GaN 1 . iZn%L GaN JMl 1 i4i±^*t 
20 £#J##.&&#WtJMU& 5 x lO'W 3 . iin^ GaN ^jfeL 1 "ffoiH SIMS ) 

**W^*JSTj*.A^ 1 x 10'W. T^nS! GaN^jfeL 1 A^Ml^ -^^Mt" 
— #'J. 

£ n ^ GaN JMSL 1 # ( 0001 ) i&?P_Mti& ( Ga © ) Jjfl'lfryffi. MOCVD 
1 ^*.*U£ ( lOOkPa) tf&jjTfc&ty&MT&M;: 5 nm n Si GaN #J 

25 titAftW^Jk 2, lpm ¥}& n ^ Al 0 .o8Gao. 92 N #J/fcG$;SL6- 3, * InGaN #J&#j 

MQW &>\±Mr 4, >?-^0.28MmA^*pS Al OJ , 8 Gao. 92 N^Aiaj5S i ^p4!A>&5, 
70nm W*pS! GaN £Uil#r p 3! 6. 

MQW >£<fcbg- 4 20nm ^-6^ * p 5! GaN 4 3.5nm # 

In 0 . 15 Gao. 85 N 3 >S^Pf>*ii>Stfi^A. ##Ml/*># Ga(CH 3 ) 3 , 

30 In(CH 3 ) 3 , A1(CH 3 ) 3 ^NH 3 , H 2 N 2 . ^M^^t> 

# *^Mfl 2-6 & A . n S flM* £ 2 n S 3 n Q fr&M % SiH 4 
*L ( Si ). p «!^Jr 5|a p 6 p S**#J # Cp 2 Mg «L ( Mg ). 
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2f s ft-fr,*Z&,&p%l&&5 6 2pm %¥] a-tyi & 

*Mp). mJ5, &p%)&BM:6tf±&&±, t!T*Lfc., PtM> 
^ lOnm Pd m%"**l 300nm #-6$ Ni JUl^/fc^ p -fe'J<fe*S. 7. &*t, 2 f/y-ift 

5 (ft tL^A^^^^^Kim^t^^^^-^^^^ 20. 

3 4 #f^, *f n S GaN 1 ( 000-1 ) Gfyfttii ( jR.® ) 

IK ^jLT^JL*k.jL*^-Br^R*^-t«l#^A* 12 (buff) 13#J&. 

13 _L*j|sM5^ 0.2 - l^m ft<£-WJ,S „ ^t&A^tiZ^rft&tfZlfM-M ( ® + 
10 tfc ). iZ&tfeM 0.2 - 0.5|am 6<r & S) f*J , JJ'J^ifr3fcfc*#j&«|*f. * & 

*12^T®, *>S3^S4^, ^^#^^^«7L^^#20, *£#J 
#- 20 itiiC J# 1 4 4 1 2 4fcj&— ft Rl , * -5 *L&&4£Mk . & jit , ji. A/ft* 

11 

15 i^S3 ^##L*Mff£MtI. 30 n GaN J^SL 1 (ft Hfft ( life ), in53 

GaN 1 tf/Mti£J'J*fr 120-180|am. « 12 

T * f/Hi*b M ^^^X/f*^^ 20 6<?j n S GaN .gjfeL 1 # « (f*S4) *f 
&&%Xft&m ##Wfc4fr 13 _t. — ifi.ih*jS 1 4r>*SitJ!l4»*lfr 13 (^flRffl 3 ) _L, — 
12 & R 7j&i±.vktk. *u*ii#*L*M>f*, n S! GaN 1 (ftJf-JLJ- J. 
20 ^ 120- 180nm. J&i£##^X#^iiUIUfri4,iiMf . 

jtL£, jL^gfazr^, ftJsL/k%^-tk J ik (RIE) GaN.£;feL 1 ft 

( llS ) *<t**fr 20 ^4t. itHtetf&ft&T: Cl 2 lOsccm; BC1 3 , 

5sccm; >^>ffi.^: ^ 3.3Pa; RF 200w ( 0.63w/cm 2 ); S-fekiSA: * 

alb, # n 32 GaN £J&. 1 #1fd& ( ) T # H -h 

tiitt&tetl, Tftn4! GaNj^Ll jt-f-Jl2A$4jU&. jM*. 

^m^iia$l'J n « GaN 1 ttA##.tt4ttf#li&4fc#4fctf . 

*j&, # TflHA.Jiitat4**t*, ftitM^Lik ( TEM ) *];t*j*Tl!|V&«$ n 3! GaN 
l Ufi&^A^te (4M*) &44tftf lx 

30 10 10 cnT 2 ^_h, ^^ii^6^ 3 a g^P^^^^f'J 1 x 10W 2 ^T. ffl 
C-V #j5tM*]tf«i*>R^j£7**kJ&tf n 5! GaN &fc 1 Hr^it^^ 
A. n S! GaN M 1 ^ftii^^tf MM* l.Ox lO'WHUJ:. dj^b 
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■*T*>, m RIE &3&4f&i<tk, ^^^1|f , »s4^*.-J-*.'fr3Mt*fe*J^ n 33 GaN & 
*L 1 ^^j&^liit^SflA. ( 5.0 x 10 ,8 cm' 3 ) ft^vMS 

i*.*BI;t£ lOsccm, *J^?iL$.BCl 3 ^>«N-6^^i4^. *i**»S6^, BC1 3 

io £_fc.ifcifci*x;f ££>&T, #fU£#*^4-^abfc>L###* 20 £ hci 
($Mt 10%) t** 1 *Hf> «t4tJtfijW:a. fcjtfc, RIE ***kntW* 

^ n ^ GaN 1 

GaN 1 ( A* ) -t, AMti£ n 32 GaN 1 — #Jfe, tfUfc.^ A 6nm 

15 y^AlM* 2nm^^SiM, lOnm Ni 300nm ,f-tf Au Jft, Mn*)t*l 
8. 

^*^*iC.^IL4fc^*^**.*,7t#^*Js4:xt;t. *»x#rizlL, ^ RIE 

20 n S! GaN JjfeL 1 ttlftf ( ILS ), T«l*-i-fc^'B^f*X^ffi/ t 4.^ n 32 

#-i»!7-^St^*.-f-<l^aMtTI^. S n32 GaNjMSL 1 IT&A&ftfl*, B # n 

32 GaN&#L 1 #iK^#aa.i±a#l&*fltt-^. »T 

St i*. -J- n 32 GaN Jkfc. Un#M8 ilRJ 6$<j&*4 4 fa. £ *b , /*! TLM ( ftlfo&M 

25 32 )*3N**#*£;ifc33r£.*Jj£tt * -f^-frat Jt^G-ft- t^HS! GaN 1 ^ n 

#J^*L 8 6^$! <fe 2.0 ^ lO^Ocm 2 ^T.^^.^nS GaN 1 Uffi( & 
& ) n #|«,*L 8 50OX:6tjk\&. + &*tm. 10 ^t, 

£ l.Ox 10- 5 Ocm 2 ^T. 
^^^^^^^^^#-^Jt7G^^*'Ji4.x-et. *»Jitfti£, 

30 J^B fck, ffl RIE ^ri^te n 32 GaN 1 , ^^at— iN&itj n 32 GaN 1 1F 
#6^J£.|Sl. djotb, -sr^at— n 52 GaN 1 n «*,*L 8 
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TS, # T gji$is)i&mk&£.ty tfM RIE n SI GaN JjfeL1fi& ( fLfc ) 



4- 1 



# 




( Qcm 2 ) 


( cm' 3 ) 


1 


GaN flfj- - n **L^ A 


20 


2.0 x 10 16 


2 


GaN - ikSfcatS - n #] **L^ A 


0.1 


5.0 x 10 16 


3 


GaN ^jfeLlira^*-^ RIE & ( Cl 2 *U *te 
0.5 (am -n#IWi^, 


0.05 


1.0 x 10 17 


4 


GaN &%J$faSftfc - ^ RIE Cl 2 ^ 1 
-n-M 


7.0 x 10" 4 


7.1 x io 17 


5 


GaN .Sj^LUT <9F-& - ^ RIE ^ ( Cl 2 + BC1 3 ^ ) 
fcfcte 1 nm - n fll * A 


3.0 x IO -4 


1.7 x IO 18 


6 


GaN &Mit&#tM - Jfl RIE * ( Cl 2 + BC1 3 K ) 
*tt 1 urn - jt 8fc*t S - n *j "fe W A 


2.0 x 10" 4 


2.5 x 10 18 


7 


GaN - RIE * ( Cl 2 + BC1 3 *L ) 


1.0 x IO -5 


5.0 x io' 8 



&!SLXiiUk 1 , *t**#*NM t i*#l# n ^ GaN «L#J/M^# 1 - 7 
*t&* ( HT * ) *tS4L^, J?) C-V *J^.3^>jL*ja»*Jt<SC«l^.7 n 3! GaN A. 

io &1T#i&^tffc^#MM?JL. ^'»ltT i - 7 ^ n 

^ GaN jUS-ftU^-fc^A n ft TLM *>S'J^7 n S GaN ^jfcSL4 n #J 

iMf 1 - 7 # n -W*,*L4 -hi££j9fcy^Afi]*f , Al M> Si M> Ni Au 

^i&^fl, /f) RIE n 4! GaN &fctftf}!fctti±#4^L9! 3 - 7 Jfc/fJ ^^i 

3*-$3hM##t<# 1 4M£*ferft, 1 6^Mfe<feJ-M> 20Ocm 2 , 

-*3^MC^ 3-7 0.050cm 2 &M® rs rtii&£&£.W tili*. 

#3-7t. ^^M^J^^ePb^PS^J n g GaN JjfcSLIfftifiL^tf E*te 
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RIE ^tefiMr. £Ut, "T^iM?, @ n M GaN ^£f'&il#'6^ B a E .^^PS^^-fi 
fit <fe ^ M^&T Pf fit SSL #-#f'J 7 . 

f> *h . 4^1 B /l 6t 3-7 ltetb, % n S GaN 

^•*i4#^'fe. J J-*L#-*.^L*. JWMfri*.. ^# 1 6t<fe^#U^/^>t 2.0 ^ 10 ,6 cm- 3 , 
5 ftM^^#3-7 *$*-f-#U£i&*.£. 1.0" 10 17 cm- 3 «_h. 

£ *h 4i4i±-ftJJ Cl 2 n.fit RIE &BHr TnS GaN 0.5 fit 

i*# 3 ^>b, iiit^ Cl 2 n.fit RIE &F£-£ T nf! GaN £jfeLtfi&#$ lpm M-fttfiK 

^■dj^^^i^^^MFS^ n ^ GaN ^jfeLtfifcafi:^** Jfl TEM ^*f*J«. 

10 Til^iWfit n 3! GaN ^jfeLtftf fit &4MfcP& ( ) ^# 3 fit&^P^ 

1 x 10W 2 , ^^#4^m^LSfit^Wt>W^LSS'J 9 a 0^^F^, aVfMfeF&^jSt 
£ 1 x I0 6 cm- 2 kXT. @ Jfc, * RIE &Vk£r n 5! GaN LOpm 

J5 *K ita±A^ Cl 2 ^ BC1 3 ^fit RIE &i£#>^&fit-&# 5 -^iti±-sM Cl 2 K 
15 fit RIE n ^ GaN 4^*# 4 1® it , #S'J T Ai&tfj&fik «fe, IS. 

3 *b , /U Cl 2 ^ BCI3 n,iti± RIE n 32 GaN MMft&^&i&lf 7 Jk§£ 

*tSfit*t,£f- Jiii— ^^^6ti*# 6 500°C|L^t^t7 10 i^t&Ah 

^#6^#7 6ttb^.#^p, i£i±&*t3g, ^T^ii— ^r'A'ynQ GaN 
20 .gjfcSLig n **Utt #-14 «, PE , 15] Ett^T ^ i£— jjr*. ftj n 3! GaN #i£.sfr fit * 

^ *h ^at4f RIE >&A$*tt, £Mfe 10%HC1 *«.t # 10 ( lkSt*hS ) 
fit t£# 2^7 at# & fit f - fit i&# l *i *t , # f «J 7 jti&tf 

PJL„ ^^i^-yL, 1 6$4M*<fe.EM7 20Ocm 2 , i*7"i&# 2 fit4£$&& P-S-37 O.lQcm 2 . 

25 iE^ life AS »±£fc ®L*t S , n ^ GaN JjfeL fit * * *Hti fit . 

% *h , 4-^ Mt n m GaN ^fefit n fit'lt^T , >b 7 * EB-iSj 

i#ia#Ut#£*> J?']**&'h£^TI*K &*LML9i> P P^-L 

i&— %&7jM n -$> GaN ^*SL 1 fit#-&* ( jMM3W£aMt: 5 x 10'W 3 ) fit tig" ^ 

30 ^itiA^S'J, il^<^^fit^^iC6t^©XA^'HJt^, ^-^APH*J 

tefit. ^a^fit^ffl&^^Jiii^^^^t^^^Tij^^J^^^^^fit^ 
^'J^# fit J£ ffl # IS] fit -frlLfc &®fttf]PttZ£. 
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^t^.^^-^«*lilll^f^^^. #J*>, ^J>^& BN( jR.'ffc*! ). AlN( f. 
-f^S ). InN ( ) ^ TIN ( fUb^t ) ^Aitf fUb,^ & * 

&Jtillg&7r^, RIE n 3! GaN «L 1 ftUT^ ( )' te^-Mt^ 

10 -£jLi££;*M^ t . ^ Cl : ^ BC1 3 n.itil RIE &-*fc£k n %L GaN 1 #j # 

aj (jR.a&), ^^^^F^^^t, HkT#^#te&4± s L#-. m-fr, ^u^m ci 2 

SiCl 4 ^j/'&^^Vf^, Cl 2 ^ CF 4 itfv&^^vf^;^ Cl 2 
^_hii— ^ife^t , £ RIE **i44^, i&i±# n 
fltf-itfofo 20 £ HC1 i£>&t ( Jfc§£*tS ), fiMrW4ME. n S GaN ^jfeL 1 

15 <tfjt&&&4&, ^^^^a^i^Fsf-itb, 4L-*rum%&&t^ l-v 

^Jiifc— £;&;^t , Sfc^/g: 2-6 £ n 2! GaN J^fe 1 ^)_h4l<g> (GaS) 

n ^ GaN 1 tfit&l { ) 7 , -fiL^C^T^ 

•f jtb, -G,^T^^^# n M GaN J4l 1 tftfflM fii& ) MMM J&*Js * 
20 n Si GaN ^4«L 1 ( Ga ^ ) X*ZA M: 2~6» i£^r^^^*t n 5!! GaN J. 

*SL 1 tf&&3&4ffc$tt&. 

&-t&—£&7r&^, 2-6 Hfrtf nfi^*#!^pfi***J, ^'JM- 

*>, -T^/fl Se. Ge n 32#£#J , J*J Be Zn ^-flfc p S4*&#J . 
25 ^_hii— g^^^t » tfUfr/ffi. MOCVD n 3! GaN 1 Ji^AT>&2~6, 

MOCVD 2-6. 

£_Li£— £;&2riC + , *ME. n U GaN 1 -t-*& A n 4!4*>t>& 2 ^'It'XJlT 
teA^&^^FR-f jtb, JL^MttfA nMJt!2. ^btf^T, /£3~6 

30 tf&&'mm£-£, is^r^Lmit^-tmt. 

, ^n#IW#, ^ J?] T Al/Si/Ni/AuM, i2-A&%L 
Bfl#*FM^t,, **-T«7MI & lOnm >£tt Ti J&#» 500nm Al M#>« n #Jfe#l. 
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& 6nm AIM. 1 Onm ft Ni 300nm i|«UuI^A^n #J . iK, & 1 Onm 
AISi 300nm Zn lOOnm Au M#J.&^ n Al # 

5 i)L^, <S.^:^a^^-^P^f-jtb, ^T^i±^ilj&PiU^ (block) n 5! 

^iutft m & & ft . 

MESFET (^^^-^^J^^^a^^'f ). HEMT(iS'fe-5 L if:#HVf*>fO» 
-=4R.tf- (LED) &*j&it*#./i/fr CVCSEL (#A£M^&£#>IOtll )D 4Ml+. 
^_Lii— ^^^"iCt, W TM p lltli 7 1 n 8, -fa^t. 

15 A, #A*#ifc&'l±tf*.*L, mtf&£&i^jLft&£&^4BL&X J tf-. 

-fit-fit n #J%^J-*^it?o^, &T^#4M^C^> Jt^fc'h n ««fc*LW*«k*,Ea. 

£_ti£— ^^r^, t . ^ RIE *St-tk n ffi GaN 1 tfHT* ( ), 
M#*P£-f-jth, *.-5rvXa^.*tk n S! GaN^fe 1 ftltm ( ). nfr, 
T^^i^Jc, KOH^K 2 S 2 O s f. -W**. "=Ttt^ 0.1 jEfcfc KOH 
20 ££»Ta3.*fc-i*n^ GaN^Ll Hf"»W<L». *t*h *»JM-**|#$ 120 XT, 

£_tii— . ^ RIE^^f-^ft^n^l GaN&fe. 1 ft&M*&ftM 

^jMa<at4k*Bt, 4£ "T^^iTK. KOH^K 2 S 2 O g ^o 

25 -W*», ?TMm O.l KOH 365nm ftyte^tT, t.^Ti£ n 5! GaN l If ^ 

Ga fiat^f-aat-fck. i20°c, -^^swatb, i&iki&iLerM 

io#-. 

£_bi£.— , Sfc£>Mr«#*Ltf # n ^ GaN 4Mltf +fri«Jfc7-«. 
^, <S^^^.B^#^lfL-f A, -fc-sT^-fit^I n S GaN J-^L l ftft&fi'Jfif Ga d&tf n 
30 ^ GaN £il*t n 3! GaN #fc$LgMft'ffi}JlT, &-1ftfc J tLM, J f-&$Lfy 

<ft ft*. 
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